Coronary reperfusion in dogs inhibits endothelium-dependent relaxation: role of superoxide radicals.
Previous studies indicate that release of superoxide radicals during coronary reperfusion following occlusion may relate to the loss of endothelium-dependent coronary arterial relaxation. We examined coronary arterial ring relaxation in dogs subjected to temporary circumflex (Cx) coronary artery occlusion and treated with saline or the superoxide radical scavenger superoxide dismutase (SOD). In dogs treated with saline, Cx coronary ring relaxation in response to leukotriene D4 (LTD4) and acetylcholine (ACh) was attenuated (p less than 0.01), but coronary relaxation in response to nitroglycerin was preserved, suggesting loss of endothelium-dependent relaxation following coronary reperfusion. In contrast, Cx coronary relaxation in response to LTD4 and ACh was preserved in the SOD-treated dogs (p less than 0.01 compared to saline-treated dogs). To further examine the role of superoxide radicals in the loss of endothelium-dependent relaxation, normal nonischemic canine coronary artery and rat aortic rings were exposed to a superoxide radical generating system of xanthine and xanthine oxidase in vitro. Xanthine plus xanthine oxidase treatment caused a significant (p less than 0.01) decrease in the relaxant effects of ACh. Pretreatment of rat aortic rings with SOD protected against the loss of ACh-induced relaxation. These observations suggest that release of superoxide radicals during reperfusion is the basis of loss of endothelium-dependent coronary arterial relaxation. Treatment with superoxide radical scavengers prior to coronary reperfusion protects against this loss.